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of silver ions from the AgJSe solid electrolyte into the GeSex
glass.  Multilayer semiconductor structures of modulated chemical
composition have also been made electrochemically.

Areas of fundamental electrochemistry that are particularly relevant
to the manufacture of microelectronic components include the sciences of
semiconductor electrochemistry, ion transport, corrosion, plating,
microcells (of 1 to 20 ptm dimension), photoetching, and photoelectro-
plating.

Processes for the Manufacture of Interconnecting Networks Between
Microelectronic Components

Electrochemistry is a central theme in the interconnection of chips
and other microelectronic components.   The manufacture of printed wiring
boards, such as single-layer, multilayer, or flexible boards, involves
electroplating of the conductor that forms the electrical paths.   The
corrosion of these paths and the interfacial stability of the conductor-
polymer composites that determine the reliability of these inter-
connections are electrochemical problems.

Electrochemistry also has a central role in the manufacture and
reliability of hybrid integrated circuit packages with ceramic
substrates; in single-layer and multilayer ceramic boards for chip
mounting; and in advanced multilayer silicon-substrate-based inter-
connecting networks.  Because the trend in information processing and
storage is toward increasingly parallel networks, where a large number
of chips communicate with each other at high rates, structures with
increasingly complex three-dimensional interconnecting structures are
now being built.   The science of electrochemistry is central to their
manufacture, performance, and reliability.   The relevant fundamental
areas of electrochemistry are ion transport in microcells; modeling of
microcells of high aspect ratio; electrochemical leveling; electro-
chemical stability of metal-polymer interfaces; and humidity- and
temperature-dependent transport of ions through polymers, ceramics, and
glasses and at their interfaces with metals and with the atmosphere.

Processes for the Manufacture of Lightwave Communication Devices

Lightwave communication devices, such as integrated microlenses that
focus light from light-emitting diodes onto the ends of optical fibers,
are manufactured by photoelectrochemical etching of III-V semi-
conductors.  Other components such as microgratings are also made by
photoetching.  Electroplating is also relevant to lightwave communi-
cation devices in the formation of electrical contacts, both ohmic and
Schottky.